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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To detect with high accuray 
the position of a sensitive substrate or mask in scanning 
exposure. 

SOLUTION: Illuminated regions IAR and IBR positioned 
in the projection visual field (image circle) of a projection 
optical system PL on the side of a mask R are lit with an 
exposure beam IL and a position detecting device 30 for 
optically detect the position of at least one of the mask 
R and a sensitive substrate W or the relative positions of 
the both in at least one of Y, X, and Z directions by 
using the exposure light, while regarding one illuminated 
region (IBR) as an illuminated region for detection. The 
projection optical system PL normally has its imaging 
performance adjusted, so that hardly an aberration is 
generated with respect to the wavelength of the 
exposure beam, so that the position of at least one of 
the mask and sensitive substrate or the relative 
positions of the both can be detected in scan exposure 
with high accuray almost without aberrations by using 
the exposure beam. 
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[«FSF»#a>«KH] 

[»*jsi i kmj&mmk&mi jffa\z.)mm» 

<oBa^«co/>/i< k i> 1 o$rttmfflK^««t u-c, 

B3c-r53S2#iFK ^^Huta^i, *2*(fiii:est5 



20 $)0"t, 

-^^^ kmfe&tiLk<z>mm»w><pi^ mmmm<Dmmm 
*2*-isi, ^t/tfjta^i, ^2^r^]tcii:^-r^^3^'^ 

30 x.S*a®«*3SBo 

8 {c|E«<D;fe3£mB*igBo 

^ k SffSfiieSS ^ coHfjlB^ i fi&tfIB 2 ^r^o^^ 
so < k *o*^(OtB^ffi«SrKffli-5S*KBi:Sr* 
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1 3 ] HSIE«*»tt-Sr8ufa^ * ^ JicOitufS^ 

^tzwrnt-tzm^mi 2 cifB«<z>*stS!«#;3Sfio 

l 4 ] ffifB«#fflS*m. ftulSStfr#<->tf Liu 

m 1 3 (^iE*w*s^«r*ss« 0 

Kilt, t HufE«5i6Sfi<©tB«-«J/«cffi:BBI 

- > & ifria«jss«_b(-te^-r 5 wfi*^ wmwiL 

wffiBBi«*»«E^Swi:Sr«p»i:i-Si»*3S9icfia* 

[fi^ii 7] iwiatefiSfcttiSSBf*. mifc^xpfrb 
mriBM^s it ^ ^ * — # * u tz&w -eg ft-r £ 2 

>h7^ ht^- »i-5J: 5(-S9IB^^^ t«l6S«i: 



[»*si 9] »iiajig < pafi:fittmi£fi(i. mm-**? 

10 fu 

t nft ie«jss« * ^ m <d m urn m m m m mm sraaa l ^ 

i:^#®<t-r5fi^Jli 0 (-E«<753fe«®B*^Bo 

2 i ] Hiiiaa»^Raw««(Drt(z>/>/j: < t 

»i:i-S»*3S8. 9, 10. 11. 17(75^^*1,^— 

[it 2 2 ] mmmm<Dmmm^ft<vmftmmw 
Sfiaffi^ffl tc m/«c ^ ^ w-r 5 r t t -r z m 

j$m8^ 9, 10, 11, 1 7<m^-f;h,a>— W-!B*60> 

2 3 ] fi^JS 3 Xfi 5 id|a*(Z>*^»*:** 

[0001] 

[0 0 0 2] 

^^^^ h y y ^7^>rXg-CKig-r5B8tc. 7^* h-r 
>^^X(i^^^ (^T, ru^^ywj iiKf^-rs) co 

50 ^fflv^ixrv>5o s/^ji, #^3^ 
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[0 0 0 3] tz*>x\ f^i^^iM5l^t: 

[0 0 0 4] ««lHlK«tt¥>firi«*aftL-C 

^tf ld*ti" 5 t> J^c L < >& o X % fc e 

[0 0 0 5] d^51f*WT, iS^r-i*. ^XfiRHl 

*^fi3teSBa s B»§£n, sffi-ete-<^*^«#s« 
t*s< * - > % x o (^n^-r 6 r t & fimz * £ o 

ic^f LT L/f^;uM^r>^^t@^iff5 w £ XW-&} 
[0 0 0 6] HI 1 8 (£f* % «*<0^3IE^**KB^— W 

7J^£tir^3 0 w«*at^K5tSBfi. IBW8B10 
1, l^^R£«#LrY;*ftK»ijW-5 U^/i'* 

Y 2 $Z7cjj\v\^&W)~$~ & ty^-y^—y^X 0 6^^f i 
ri^£ 0 r»3feSMIt*3Sfi-C(i, fl^^SSBi 0 1 a>£> 

v^tu^ttfcu^^/i-R^^ y v vwnmwmSL \ a 
AR^^/^-y^ ^^^w±<Dmmn^. 1 Airfi 

r>oiy^W ([)XA7- 0 6) ^S+Y*fPl(C#ii^ 
Vw (Vw=0-Viu /mSKft^P L^SJKft*) 
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[0 0 0 7] ^W^, r)xAWfi[>x/Nf-/;H 0 
6±(C^^^^/l-^l 0 7 Sr^LT!R«r««p^ttT*3 

19, ^xAr-y;n 0 6f±^0/T©z • u^y 

or. XMl:^it5XXr-^l0 8±i:3M^ 
^ftr^fl , i^x^f-^i 0 8Wi^^-^± 
^Y^^i^ttj-r^Y^^-^i 1 o_h^»B£tir^ 
60 Huta^3i^-7— >^/n 0 6 t^m^<ox • w<y >- 

10 «^*i6j(-i?»-rsz u-<y >^*^-^if/&£*ir 

^<D^MMM.tSLmJtkam (141, 142) t^iortf 

^taot, *jS«j£&«1*ffl* (14 1. I 4 2) (D 

tmm^m^^xz • i/^yy»^irf-^v 
1 o 6^z^r^^xY®tc^5{^4^r^{-^tt)$ 

fc>#>5;*-— h:?;*— (af) -t-F^yv^ 

20 (A L ) tfef^a^f^fl-S X 9 IC^ott^o 
[0 0 0 8] 

©BUkR* Urs/^' T> K • yt°- hBft) ^fiSco 

o^sfflv^n. i^«(cLrrv>T7<>hdstf^tLrv^ 

> h-irvy- 1 4 oo«tb*'L^<75ffi*tffiB€:IIB»:*W 
B^ffi'J^6^#tfcoftiiHt^(c:^^rT^f+l'J^ 
h-e— ^(^{5:B^^^, :tif>w77>f>yh^-^ 

i^Wl^Va y hiajiM««rlftUi-So tit, 

fc^T^^r^^^yhtyfl 4 Oto^ai^^^: 
WEEK) iric^^t^r, ^>3^F^l^f:^S 

itmw.<nwcm^^xfttotix\s^ 0 mw-rtt^, 

^ V^Tt^iC-^ai^^Wi: U^^/VR^(OXY^rp]Otl^ 
{iB^^>-tt (77-f^h) «rfir5ci:^sj||r-fef9, 

>-a(D^ib^tc^iaLrs^-fr^M^^c 

50 S^^W^feo^ 
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[0009] 7*— ii^ • t-^<y x^fWftnco^ 

;ft££^5j&£:Rfcf*kf, t£*©*-r yX • T> K • yt° 
- h*S:^lRl«^A«**^jSAF-fe^^ (14 
1, 14 2) £rffl^T&m»#j£ (*'hfR#B0. 35/; 
m) T*f±»(C^|»fi*V^ 
[0 0 10] L3&>L<£;&SP>, 2 5 6M t'^ K 

1G lfyhD-RAM^7^©«9S^U 
*/hj|6#BAS0. 2 5jum s 0. 1 7 m mJEJLT<iO»:1ftft, 

3S«o««^|Bj_bofci6wS»*^(0^:N. A. 

[0 0 11] &mWte, frfa&mn<DT\zfj:£titih<D 

[0 0 12] ^mW<Dm2<D3&}lZ. 

[0 0 13] *|g^(Z>»3<0@W(i, taBftf 

^**£*3«3fe3£B£«ftr 5 r t (c&5 0 
[0 0 14] *|g^<0»4(7>BWfi, 

[0 0 15] *l6^co»5CO@Wfi, Jc^ll 

[0016] 40 

J*. (R) £!gJCg« (W) tlrll^ (Y* 

ft) (-i^ffl»ib*^ooB9fa-v^^^?f^*n^^ — 

^£S»3fc^ (PL) ^^LtiM±tcI^? 

i-5a*©fiBw«« (i ar, i br) zmityt a 

B9fElSSc(?Dfig^««(0/>/£< Hlo (IB 
R) Sr*ttifflfig^ffl«i: IT, rnilSfg 1 2fft. fjIS^^ so 
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ft) , stMrfiBSBi. m2^f^(^ii:^i-6^3^r^ (z 
[0 0 17] rtbJ-<ttt(i, ^*?M<D&&it'm%k(D& 

mum (4 ^-is-y—f/u) ^ziitm-r^wcommm 

[0 0 1 8] 2 i£fE*<Z>3§l^3\ ( R ) £ 

isRSSffi (w) tzmilrfa (Y^ft) tcl^^tti^-fr 
ooWIE^^^^fiS^nfc^^-V'SrSK*^ (P 

^0>S»«» (PL 1 ) rt(-ffifi-t-S«»(7)«^ffi« 
( I AR, I BR) %mjtlt ( I L) 0 Stl 

ii««o/>4<i:tio (i br) ztummmmmm 

ft < t ^-^^tufB^tti^^^fiB^iiM-r 6 r t 

[ooi 9] rnicjcntf, »*3gi <ofirfiifta*ife^ 

^ t^— *wfirBXf±H*otB»ffifiSrSS»S^W! 
[0 0 2 0] ffi*3S3(c|Ett^W(i, (R) t 

mfcm$i (w) ^(o^^^^^r^ic^^itj^^roo 

^E^^^ic^Sn^^->-Sr«J»*:^ (PL) 

wjia»»5t^^coa^ffii? (pl' ) rttcffiBi-s 
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(iar, i br) *mjtit ( i D \z± *>m 
mwmm<D'pf£< t t-a (ibrm &&mmmm 

iC m « t £ IrI ft * -fr -5 r k » t i" 6 0 

[0021] nt\ fattimmmmm*. m&ommm 

[0 0 2 2] rtUcituf, ^*^£*SJES* 
fi<^S?««i*(;i, J8W«*0>4>*< k h 1 2i$£r1&ftfl! 

[0023] zom^-^tsi^T, m>km4{cmm<^mm 

<o£d<, mU^^t (R) £BME«JCg« (w) <b<?>fs 
*fffi«Bi«fi, miE«»3t^ (PL) cd^:$* (AX) 

[0 0 2 4] »3ft35 5Jc|Httol6MH, (R) t 

«!*sstg (w) t&mm&WiZit^^, mm^x?<Ds< 

(PL) Sr^LTmria«!JCSS±tc 
(I L) SrffioTtfemL, fufef^ft^t^ic, ^(D^m 

[0025] -tbicj:ttf^ kmfcmmk<nmm 
***%<5eoT5&ifiEis>i<«itaL, ^-op^nj^ 



[0 0 2 6] rtDif-^fd^l^T, flt#Jg4 t^flS^ fu 

[0 0 2 7] ±IHI**3S5 (Cffitt©3fe3EB*:*«fe(-*3l^ 
IB-e^^ (R) ±0{i®'^^ii:^ — ^ (RM) <hifufe^ 

^s^_b^B^t>^-^ (wm) k^mitit (i 

l) *«oTttffi^sr^(cj:offifBffi*rw*fi:BBI« 
10 SrSfciiL-Cfcft^o 

[0 0 2 8] »*3S8(CfE«WH^fi. (R) £ 

(W) k&miJffa (Y*f6j) 
ooMIS^^^i^^^tLfc^^-^^g^^ (P 
L) ^^L"C«jSSfi±(c^»:te^-rs^^S3te3£B 

(PL' ) rtiCfefii-S«»<OKWffl« (I AR, IB 

r) zmytyt (i D \z±*>mm-tzmw% t a o) 

<^fiaw««©'>*< Hlo (I BR) SrtttUfflfia^« 
^l^f^]tCiE^-r^^2^^ (X^fft) , SlfitufBSS 

i. »2*iRi(cB:i£i-s^3*-rp] (z^ifij) w^w^* 
< kh—^^^m^^m^^^Rxfmmm^mm^p 

i:fc-*offiBX(ir^#<otB^&S^BaiBfl»3te*«: 
ffioT3t^W(-«ltBi-5fi:fi«ltHaSfi (3 0) ££{i;t 

[0029] mtcjcttf^, mwt*£mz&*)i>x?w 
»®rt-e»i*ifijicii:2Sg^'S»2*iPi, ^2 

[0 0 3 0] :60O:fc^t, ft *ig 9 t-ffi*(0|gw 
to^D<, lulE-^^^ (R) k!&l&mWL (W) k(DW\M& 
Sd^(c, fiiaffifi«im3SB (3 0) ©«aife*fc:S<5v^ 

ttW*I»]<offifi^»SE-*-Sffi»SB (RST, 12. l 
6, 18, 19. 20, 2 1) S:fx.5:l:^L 
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4$fH2 0 0 0-3 1 0 1 5 
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[0 0 3 1 ] ±|S»*:3S8 fcia*<z>*36S!«3teSSB(-*3 

o) fi, mu-?*? (r> ^^wsttafe&t^flfriaa^* 

^ (PL) Sr^LT(Z>ffirflaiSJCS« (W) ^b^Klt 

%<n'>t£< t fc-#&2#§ji-£##i5t^iR^ U2) 
(4 6 a, 4 6B) <t, mytm^m^<Dtht)^cx 

fi0>tm£#*£«3MSfi (3 6) ££Wi-5*/Kte« 

(R) ^bWKWateSt^ftHESK*^* (PL) 
■C<7>fltf|E«lS:S« (w) ^»f>oKtt*«:flfrlE!BlSS«* 

®^*«®r*s*i-5iR«*^ (5 8) mm»m* 

frb<nmmn^izm^^xmm^*? kmmmtf&mmk 20 
cotuia^ 1 xfaRxtm 2 jj\^(D^^ < k h-Jj^Jifon 

*B^ffiHS:*m-r5Sl*KK (3 6) ^^677^ 

[0032] _hisw*si i KKttronwcfc^-r, ft 

fi, ituIS^x^ (R) _hco-^— ^ (RM) irffilE^jfcS 
S (w) _bo^"^ (WM) (Offi^ffcBSrttWi-SSK 
"C*>9, H(ffia^^^±<^«mfflHS^ffi« (I BR) £rj£ 

(6 8) £rtfi;tT^Tt>&V\ B3fe*H, fe5*SJ£U: 30 

x&mfcmfa^mytm&mytzitz&x, w&twmz. 
^m^u^/^xm^t-r^^ kic*. 9, mf^mm±<o^ 

[0033] -(om^z^^x, m^mi3^mm<Dm 
w<Dtn<, Hijfia«*9J» (6 8) -gritfjie-^^ (r) ± 

WmTfB^ — ^ (RM) ««(d*HS]Lfcfi:fi(c«j$LrSfr 

m-?*? kmm&m'tz&mfc (6 6 a, 6 6b) £w 

i-S"5T»^7>r ^ KKB (6 4) *3E(-«x.TV^5r t 40 

««F$tiS(Z>t:, *iCS«±^ , v— ^^Sfta^^cz-fe 
x i- <t o r IE b £ tt 5 0> SrttHtcKit-r 5 r £ & X # 

[0 0 3 4] ::<Z>:»£\ «*3Sl 4JCffittO|gW^*P 
<, Hu1H«*SF|5*f (6 8) H9IB»»flE (6 6 A, 6 

6B) (^L»JisSBi*rfi](ctaw»»wflg"Cfeo-ctfi: 

t\ 3&^S»^(-(i, -^*^Ji<Z)-^— ^ (RM) &0«I8 
JCgffi (W) _hCD-^ — ^ (WM) ftW$\j3&\<Dm?£Z>$L 50 



* i - J: o r J£ b £ ti 5 £ ft 31 ( c K it -f- 6 r k & -c# 

[0035] ±iaa*is s \cmm<D^mm^m^ 

B (3 0) li, ^lEIfift^K^fiiftfi^rt^i^BS^ffl 
WESrliulS^;*^ (R) (Ofi:BS:*ffl"J-5fcfe<z?tftmfflflS 

mmmzmmmfcmfa (w) ^B^^m-r^fc^^ 

[0 0 3 6] _hlEfg^rl 9 ^Ett(7?jfe*^fl»*3S 

* (10) BffiBia«^RSW««i: IT, huIS^x^ 

(r) kmmmmmfc (w) ©*BM-w*ffiBB8««r*m 

i-5^4?)»tftWfflraW«* (I BR) kffi9&~TX#<Ds< 

« ( I AR) kfrwitZmi *[Rl (Y*rfi]) IC^TT&S 
L, HtrfEffiBftttiftfi (3 0) fi, fuie^#«i^^mj 

ta-? ^ ^ ±(o 5 ^ — ^««^g(fflaB3t^ fla^**rt 

^i^^xmm^^^ kmmm^mmk(D{tLmmm^mm 

fflfls^««rticteBi-s $<Dmm-?x # k mmmfcm 
[0037] ±fa»*3S 9 \^mm<oi^m.m%mm.\^ 

B (3 0) fi, huIS^^^ (r) *^<osit*St^Hfrls 
a»*^ (pl) ur ©H9fiE«Eies« (w) 

OS»**2»Wi-5»«3fc:^*^ (5 6) 

ir-S*t5giroll«S^ (5 8 A) i:, R$MW*^ 

tT^3tt5^2(DltiT- (5 8B) ir^x.^^ 
icte, mj|E|g»]^B (RSL 12, 16, 18, 1 
9, 2 0 , 2 1) ii, mfia^l ^»«iB J 5='"e»«$ttfc 

h k&— gc-T5 J; 5 (-ftufS^ ^ <t^S 
[0 0 3 8] ±1EW*JI 1 0 (-E*«o|g^(c:*5i hu 

m^-n, mm^wm^m^x^m^titz2^^mmic 

[0 0 3 9] £fc, 1 OiCfS^CO^^tCioV^T, 

sfMtagi 9{cfSScco^0Jco$D< , HfrfE«S/Sffifi«IUUSBfi 
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(30) hme^*^ (r) ±<Dmmmthmmmm%i 

(I BR) «cAl«-5HfflBB5te3te (I L) <D^_L(cgE 
llSnfcffl*^— ix-x^y (4 8) milS^^^ 

t usis *s jsks t<Dm<n mmm m m m wmm & a» u *: 

o) ££Ki;i*L-cvvrfc&<, fc£vM*»#S2 oc: 

fa«feW»E<z>in<, HulB^ffififtffiKfi (3 0) 

^SiSLfcffiiaB**W*KJ:(ciaB$tbfcjE*tg (5 
2) £»c:#LT^T*>&l\ 

[0 0 4 0] _hiElt^^8. 9, 10, 11, 1 7 fCfE 

zftzmftytcDftm&fjtimmiJrfa (y^) <omwm 

^ftuf&^2^fp] (x^fa) nov^TiiHfrS— £#3 J: 9 
[0 0 4 1] £fc, ±iEit3RJS 8 , 9 , 10, 11, 1 

*ru ffliE«wffiHaw«i*^«fiESBi*rRir-Haiafii»ffl5 

[0 0 4 2] If 3ftJl 2 3 KlEtt^WK^S^'W *K 
[0 0 4 3] 

iww<Dmm<Dwm} miv>m-mmm» sir. 
[0044] nil Mt* N n i (Dmmmm^h^mm 

fl^il 0 Ote, V^^^^X • TV K • 

[0045] * <D%i&mmytmw: loott ^&i> + m 

W5t^^tfHB^* 1 0, ^^^tUOUf^/UR 

[0 0 4 6] Hfrsafle^* i o ii, 5t«u fia«*s-{fc:3te^ 

6) , y V— WX^, W/!/^7^yK, &tf=»V 

5BSfi»*^(it^-^3t*(-^aisns 0 saw* i l 



V^U— ifftfcSVMiFz^v^U— IF* (Stfi : 1 
5 7nm) ^CO^^r V^ if V — f -^YA 

[0047] figfl[*s— fb*^^e>*tastLfe**(i, 
y i/-L/yx^^iri/f^/vR^/^-yi«f 
ftffiBS^oi5«{c:iaB$nfcu^^/^7>r v km 

mwmm iar^ mmmmmm^t lt»*hhwsi« 

yu— WX^, = v^vlMxvX^^iiiSLTlHlBS^ 

m^mmmmm i b RU^^tti^timm-r^. 

20 [0 0 4 8] HfjiEU-^^/^-Xf — v>R S T_h(Cil V^ 

#M2^7C y -TT^ v 
<D3tettAXlC|iH^5p®rtx-2»C7cW(ci (xflfcfrrpj&tf 

m m Eie-r & y # x y w-m tc exi- 6 z $4 m 

< t h S»5t^^ P L <D}frtt A X ^r«^3 5:^s 
*HaS^lBfH, ±tE<7>aa»_bS 2 »:5c y -T 

[004 9] I/f^/^T-v^R S T_biCf±, U^-p/ls 
is—VTmVr (WT, ruf^/^f+J ^V^9) 13 
40 ^bCOU— if tf— A^Kfti-5»«lttl 5j&S@^§ttT 
^50, U^^yU^^ — v>R ST(Z5XYffirt(75fil:fifiU^ 
^^T^fil 3 iaot, #Jx.t3:0. 5 — 1 nm^ScO 

fM 3i*3fefcfrip]i;Li«u #3feSc*r6i(-fi2tti9:(tf>n 

ri>5^s, mi -cfiwn^^f-t^wt-ewfitti 

50 [0 0 5 0] U^^/U^p^ft 1 3 7i^COU^^/u^x — 
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t1tiWgl2 O^^lf^Mj&CT U^/l^^ — 
>?R S T COffiBft «(Cg-3^T ^ ^^-r— 

[0 0 5 1 ] fflElM&ft^P Li*. 
R S T 1 l^lt 5T*I-Ef ^0±#AXCD 

tcioti/f^^Ro^ y MRj&93<5g« i ar^kw 

ARrt«0U^/URO|Hl&^ — ^roS|6/h« 
[0 0 5 2] Huiax YXt- ^SSB 1 4fi. ^Hj^<7)-< 

ft) icQm&m^mteYXT'—i/i 6 i^yxt- 

v>l 6 JiSrYlft^rfijtSX'rsXtt*'^ (Hlic*3tt-5 
JRffii£5S*(S]) M&lt^iJj^&xx-T 1 — v?i 2 r 
<DXXT—iSi 2 JbicKttbixfcStS^— ^/H 8 

[0 0 5 3] lfer^/H8lt X^r-v'nil: 
©Sfir-^H 8tt, 3/£<7)^^/£T*t: 0 :i:;/§it 

fern (zmxfa&mRTfXY^mztt-tzmm) &mw. 

[0 0 5 4] ^^ — ^A- 1 8 ±iCfi r>oi/N L-ffj^ 
»f (4^T\ r*^^8MH-j £^3) 3 1 a^ou— IF 

jlt?x/^tt3 ll^J:^ Sif-y/H8(DXY 

[0055] - - r% mm^\L Mm^-y^ i 8 _lm 



(9) %rm 2000-31015 
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Mitt. **3lt*rBlMtt2ttR{tP>tbTl^5dS, IK' 
(i-tbP>^«*WM»»«2 7. ^✓^F8^3 l a 

MS^^"C^3iy^ft3SB2 1 (rtlfi, X^v— 1 
2. Y^f-i^l BidiM^fifif-y/H 8Wi 

10 HbSo^-c^rS-fr) WltY^r^ie, x^t 1 — 
v?l 2SrftiJ»i-S„ 
[0 0 5 6] £fc, Ilf-//H8J:l;it «a?i"5 

[0 0 5 7] *^JfeJKJB05jfeat^K3tS«.l 0 OMiSV* 
-Cf*. 0 2M^5?tt5 J: 5M N u^^/WR<Ojfe3E*(pj 

tb. ^^^^RfiB3teNrM-Y*l6lMiaSVRT*3fe3lt 
20 .WWW* I ARi*Sl£3te^P L 

&zti. mmm^i i arc^/^ y h«ft»s«, 

I AW^JPM^tL^o *^vWi*U7- 

^ /u R £ te#J az:^{^ Pxgt&Mfc6fc#>, 0 ^ n wf iigS v 

30 ttiEWMfifl^^P L^^/H^ic/^CfctxoM^o 
-C*5!9, _hBS<£>£D<. ->x/NWtl/f^/l/R(0|S]Wi 

/WRC7V^ — >£IigcP A(7V^ — >- Tf^^ 

s±mje?sm m^teo i/j^?^ti5 0 xyyhft 

flSW«* I AR(OS^r6jO«fL HGSiCtt, BS^^l 

>f«PAJ:Hj£<, — vffiiSPASrIKiif-rsaS 
40 yuR^r^lE (^^r-Y^) r £ K«fc 9'** — ^S«P 

[0058] ^mMxmcD^mmytmm 1 o o -m, 
[0059] mi mm , c (D^mm^tmrn 100c 
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(10) 



%rffi2 0 0 0-3 1 0 1 5 

18 



^fHlt:»^f:^^yy -7;? 3 2 ^ irv-^rL 
IBR*ftttifflWJ««i:Lt, «j£-T6J: 5*«*tf> 

^&z>(Dtmm^s <>^^w±(Dmmm%z i bw^m 
Bwrt^Mft (ait) $ttfcfiaw*i Lw** 

2(C£lJi§U -fe^J-— y h 3 4|£|*]a>o-CE*t£*l 
£ 0 tVfa^y h3 4fi, Wx.Hf2S:5c<OCCD^7p< 

[0 0 6 0] *H16^ffiT*f±, ir V^^-^ y h 3 4 ii, 

^ /U R <7V^ - >® P> (O^t** Jfc^S**^* P 20 

9Motv^o tit, fi*&sKB3 6-cJi^?>'1J- 
^--:>' h 3 4a>k<z>ft#£&s-r5£ ^ ^tcBFf^co^s 

R<DX, Y, ZfeB, fo^^fiU^^/PR t V^s^Wk 

<DX, Y. Z*r$](Ot0*tffiaS:»m-r5J: 5fc*oTV^ 30 
[0 0 6 1 ] r^T% g|2tC^^^5 <fc 5M\ U^A- 

flS^«« I ARkMmffim I BW^gfeibtlTV^o w 

/l-R J S.t> + ^^/^WcO/>^< £ t>— ^^iHl^^^^ — >CD 40 

ARM B R t o*S*ffii(DB(Hl±Sfif-^u l 8 co 
[0 0 6 2] ±m<D£iiCLXmi&£tltz*m 

i ^mmmm^M^mm^mm 1 o o <Dmytmfc<Dffiti 

^rif(^t6 0 so 



[0 0 6 3] Jfc-f, Sfif-y;H8±©S* 

i"5J;5(-, ±Wgl20icJ:oTX7r-^i 2, 
Y*^ — v?l 6^»$tlSo i*l»8l2 0t 

liUf^^R±Wl/f^;W77>f ^ >- ^ (i^CT, 

jSti: ru^-^/^— £1^5) rmi , RM2 (H2 
cou^/wr^^ > KfflK*^— ^ £&#BJ*ttJigB 
i?R S T£r^®j£-fr N RM2 i 

fflglg^— ^ t£ffifi«tU£SB3 OiciTPBt^a^-r 
6o InlflKcLT, ±Wil2 0Wi/f^;VR±oi/ 
f^y^-nM3, RM4 (XJiRMS, RM6) k 

* > bmmm^-? kz&mm&mws oizx<>x^ 

IT, ±Wil2 0T1t JifBcOfi-iiJ 

£XYffiftT^'>IMt)LT. Uf^/URWfflra 

[0 0 6 4] ^CiC, iifS^U^/UTv^ ^ > h^T 
^^^w^ftfi^tLfcSS^— 8 k uT-f/u 
x^r--i?RST k&3immmw2 OtCjloTigl s/ 

&mW:3 0Sr*St5tyf^y h 3 4^^coff^-(c 
^^^Tff^-^S^fg 3 6[aotUf^/t/RXfj:r>x 
^W0X, Y, Z^f^cofia^^I/^^/^R^: ^^^^W 

^x, y, z*ifii<z)tB»fi[B^a$tLS 0 fit, r 
wft^3ffi3SB 3 6 «3»tHfe*^±»J»Sgfi 2 o {cii^a 

— ^J^I^l 9^0 i '7^^^ib^B2 l^USSf 

— 1 8 , i"^^*, ^Ji^WWffi:B • g§!9'Sr*J»-r 
6, &&^^$Ztik khlzu^? /ux7---^mW)&$:ft 
Ltl/f^Mf-i/RST, i"?i*P*>U^^yUR<^flr 

X. Y, Z^<onM{SLm^t>it^ s X*-Y><P (U^- 

[0 0 6 5] rtL*T^KW^P>Wb^*J: *m 

9, v^^mmmm2 1 , x^r-^n, y^— ^ 

^^Ri ^^i^Wi:(Z>^l»3»lb*«c {^B^ttl^B3 0 
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(11) 



»BB 2000-31015 

20 



ftT^& 0 

[0 0 6 6] _LfE<Z)ffiB*lttJ3£fi3 Odo^T^ 

/^WX f* U ^ ;U R 0S»3t^^ P L C05t# A X ^Tf^fu 
B, feSVMij^#^3tllllAX*-rRl(7>tB*tfira ("fft) 3r 

wxYBrt-e*a»ffiiBl«S:ttttst5r7^ ^ >- hi&B 

«ffi£«*fcffifi«ttiSSB£ LTMLtt)IV\ 10 
[0 0 6 7] i4 |C W\ [g| 1 WffiBlfcttJSa 3 0 

[0 0 6 8] rcO^Mfd^^Tfi, U-f^/URJi^M 
»g\ h 3 4{3, 1/>X3 8 N ^ ^ — 4 

4 6 A, 4 6 Btr^/^flWt^ftTV^o r^T\ 

WcD^ffiic£oTS£f£ft, At*3te&£iefi#tciiA/-0 

^i^yXA (^yxAtr^^/yy^) 4 4t^iijii 30 
U H^lS^fJ^y XA 4 4 (c J: or 2 o(Z?3tSi-»S>I$ 
ft, — #Otf— A{fcB&ttJ«4 6 A, 4 6B±l^;f 
yhS:8*t5o r>xAW^uf ^/vrw/^- vj^jbS 

fcT— AffiBtfefflSi4 6 A, 4 6 B±(Cj|g«Sft5*:^5K 
y h^jtlOlMili, Rtf— AffiB*fflli4 6 A, 
4 6 B ©S*ffi-ht*tiMi^bfet (0 4 tpT?fiY* 
ft) tC-Tft^o rcO-fftft, -T**3t> tf— Afirfi«|ttJS 
4 6 A, 4 GB±X~<nftX7$y b&te&GLmfcl&Zlty* 
^X — XxS-^r&imflr&mmSZ 6 MA* £ ft, C tDff 40 

<DmW-ZftoX$^^wmffi(DZ{iLW: (SK*¥*PL 

(2o) tf— -^ftfi^t±JS|4 6 A, 4 6B^(tbtl 
TV^rt^P), ^tlf>2oC0t-Afit^ttl^4 6 
A. 4 6 B^6^f7t-^^ff^ffl^5 I t (Ci 
V) s t^s^wmffiffitimisXlt^X 50 



"C#5o fc*3, ^-AffiiftttiS4 6A, 4 6B<bL 
t L~C 2 ^TcCO&BTft^^m^^^m^^T-^ffi 

^s^&^t*, ^ft^co^^^co^m^ff^-ic 
fii^aiii3 0 teaser, fs#*aassfi3 6-ef±«-s§- 

*&3i<z>^£:fTV\ t^*— #*fl: x te^fcg-fft^co^ 
*f*. ±»mi&WXfto&5lcl,Xi>&^Zbte%}»X 

[0 0 6 9] r~T\ ^^/^R^S#t^Ba)H(Cft^i: 

0 5M^£ft5j;5(£, 04©tr- A^^y 3/^ 

»3t^*PLi:<7)Pfl) oftSS-LdH^K)— U/ 
4WL) SO^ifU ^W57^yi — L 

[0070] rco^, bsp^^i o^e>*ttii$ftfcra^ 

Tfe I L (BfSgCDiSjJUB*) I*, fl^tf— Js^D y^4 
8«raiSLTU^^/UR_b<D«RBB^««i BRf*3COfr 

i^i^^ri^t^o wc, d^^^/wR^iiifiLfc 

BW*iL(t H»<o-iftS«5 OSriiifi-rsr tfciJ: 
9, Rfi*^*«l^ft5o ^tt, r(DBSP^^:IL (R 

t^x^o, fafa&m t x / 4 {k/2) mtaz>w.mtitft 

l-^ifeSftSo %z LT, w(OflSK*I Lf*, fi*tf— ^ 
^/y-7^4 8i:j;oTSIt^tLt, uyX3 8, 5^ 
— 4 0, I/VX4 2 ^STiS^#J^y XA4 4 M£lJii 
U RKSMW^y XA4 4icJ;oT2oco^ic^#l£ 
ft, -»©f-AfilttfflS4 6A, 4 6Bll:^>f 

[0 0 7 1 ] U^/UR — >®TH#t 

5 a*, wftSr^<73*^aiaLrfiaM* i oco^ficit^-, 

1/^X3 8{Cf3^< A«-L*V\, «£oT, [HSCOi^i- 
i-ftfi, ^^^/VR^e>K>K#t3t«»«S:j£Wri-5 

[0 0 7 2] ±!2^:^>!ttc, i^^-^/urwIhIK^^ — > 

J:9fC, je^tSBWt LT^v^^y-? 5 2Srl^^^/UR t 
!>x^Wi:0|B (06t*{i^^^Rta»*¥*PL 
tcom) (7?3tS8±t-fflA"rft^J:v\ r con 6 co <fc 9* 

ft, ^BS^as</«c5t<o j i:^S$ft5 0 -f* psj 



(12) 



ftffl2 0 0 0-31015 
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£o a^SflWtU*, */Mft*Btf s 0. 25^m, 0. 1 
[0 0 7 3] ^<D-jj > r)x/N@(DZf5:i <S#3te3£* 10 
to z ffifiw W-SJS 7 - fs > v /»S©I * 5 ft _h tc 

n. a. ikiz&%y-—*>y j r'(x*^x<DfiS'Mkiz.i> 

[0 0 7 4] riwj; SfcJSfclcJ: 9, [2|5 (XteHU) 20 

(omj^&mmmmm tme <DMMMmtkmmm tzmm 

^r^filEB) -TtLtf&v^ ftflsWlcii, mz-&, 
MBU ^co-^^[H5 (3t(±H4) <z>^tefi«fcH3£ 

[0 0 7 5] ivftU' LT ^HUiELfcia 1 OffififtfflSS 30 

130 £8Uii-r i coHJ6Mli<75jfefiS!«*3SB 1 

3£B 3 0l:io T»ft/flH8iK3te I LHio r»»*f^ 
P LtfMte^lcjiSKWSrgtt^r , t'f^^RX 
UJ^^WCDX, Z^MWf^X, Y, Z^Ffp] 

0>tB*M£B<Z>ffift0> 1 fe5Wiffitco|l^;b^£ 

119, ^pOUf^^7- ^fMS^&tf^^I? 40 
~X/U 1 8 £BFf5£<o2fft (Ztt^T&]^t/M#4^^]^^ 

S P L i: ^x^wSI t ^s-St 5 (*^^* 

ffi* s S»*¥* P Lro*S8«l<z)l^S<Z)|iiIrti: 
A3) <fc5ftffiffiB<z>ill»£:* #*eo^5ft^/g;t*>ft5 
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[0 0 7 6] £jfc, *3lli(S^ffi(c:«53fe3£S«3t3Sfil 

oom m^<Dtu<, mm<omyt^iLox, m&'< 

5jfeffle^.f6iJ»^RTffi*J;5(-, «#fflHBiPlffl«l AR£ 
*fcWfflHB0lfiMSl BR<hcoia&6^£>P>*LT^6 (H2 

[0 0 7 7] Hfc. *^16^ffir*(i5fett^WJ»<ofc«)(Z> 
Jjfaiz.Mm£tix\t*z>izi>frfrt>tr>iF , h 2 ^ib t>w p> 
Bas*a— ttSrSK-rsfcJt-e, 2o©hsik«* i A r, 

I BR(cfiS*tStt5***co*fl:co3felE*fFl (Yzfrrfij) 

[0 0 7 8] ((12 Otlfi)) ^fC, ^PJc^H 2 CO 
[0 0 7 9] r(Dm2 0^J6jg«i(c:«SjfeS^B*a£fi 

mt \^xcDm^Mm^mmm3 0(Dm^^pm^:^ 

[0 0 8 0] |g|7tC^$tbS*fiS«*S6fil l o(c{i 

x.e>nfc«^ffifij|*ttjssB3 of±, ra^^ i o <t u^-^ 
/vRt^Pfl(c^K$n/cfcr— A^xy 3 2 t, 

[0 08 1] r<7>|g|7(7?3featSSS*36fil 1 0I^*5V^T 
(i. l^^R±<DS£»JBW1g« I BR^BSB^^l 0^ 

^3fessss3teffiB 1 1 oic*>(t5w^^/^Rfty^s»* 
^PL^^^t^/wpL' rticR^^nfcii* 

BR (IBRUIBR2) . R(J«ItLP)l:»J£tS^ 

^mt&ztizmwmm 1 Awi«tbfflflsw«« 
pj^^) 1 bw ( 1 bwi b i bw2) ^$nrv^ 



(13) 
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ij— ^/i-pl' ft^mfezntzmytmmwmm i ar 

W8«IBR1, I BR 2ASTSr<7>§3i?Sce>tbfc=ft 
M^Wl, m^)2o<OfJS«IBRl, I BR 2 

m<Dfz&2^(DmWmi$Zl BR l , IBR2tSI*ffl« 
WS« I AR (Sr^jfeSE^IfiJtd^KStfCV^^t^*? 

— ttSriS<i"S^(t"C, 3o©iWa«IAR, I BR 

i, i br 2\zm*t$ti&mftit<oy£m<D7iE&j3fa (y 

tW SrX*i"Sffll, ND (^a"F7^>f^) ^ 20 
^ * S ' <£ o T 3t fi»* £ fig M«c ft "CfMffll LT & & 

i/v fib. *nifi^ffi^iD<, fHw*«<^5**sis#<E>« 

fflffliKfi«IBRb I BR 2<DX^fac7){i^-m^ 

5l-#5£v^5^ y s/ M5£>£ 0 ±iE3o(Ofig^®«i 
AR, IBRb I B R 2 fifP^^ 1 0 f^^^i^ V'f 

[0 0 8 2] 17 IHM <9 , BUIEir ^ = y h 5 4 30 
^M^- 1 LTOCCD^^ "7 5 8 A, 5 8Bf^-C 

fis,Pj^^2oisttbnTv^<or% rtic^Ltt 
[0 0 8 3] - T\ 0 7id^$ixS«^:ffiB«IUi3SH 

±<DM&mmmt$i ibri, i b r 2 &mmyt 1 l -era 
^^^w±(Dmmm^ii bwi, i BW2ic^n^tL& 

y y^3 2(Cj;orRi*$tL-C. 1/>X38, — 4 
0, l/>X4 2^gt, f-A^^y y ^5 6iaot 
2^§fJ^n^ 0 2**zf ] J 5 6 Sraifib 

fctfjRii, ^^NWSffiO^Bntc^bT^fJta^ft* 
88«I*«J(-^7^-^^bfcffiB(c^(03t«*q© («« 
ffi) i s EtStLfcCCD*^ ^ 5 8 AlCAWtSo — 

t-A^^y 5 6 ft >>3i/n so 



<$fWi2 000-31015 
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^ * — # * Ltz&m^coytm&mfcmw: zntzccn 

[0 0 8 4] IOC U^^/PRcoiE]S§yN^^-> (fo 

kfcBfoXfo&frb, w^/MM<z>fBWffi« I BR l , 
I BR 2 ftKBr3£ — >\ #J;tf£ U^/l'T^-f ^ 

<7)^:^^rmifECO$D< LTCCD^^ 7 5 8 A, 5 8 &(D 
«ttffi±-Cte«$-e:T, rtlP><OCCD*^ 75 8A, 
5 8 BW««{f -i-^ff #^iSSSB3 6 "Ciifftl&SbTS 

htitzm&y*-? zummmm 2 0 c^t^r t ^ * 

i^J«l 2 0 Tll^ixf tLO C C D ^ ^ 7 5 8 

a, 5 8 BfrhWfhnzmm^—v^x&mi^^^ h 

9, f )x/^i^f2 1, Rtf^m^CDU^sr/V 
* 7^ — R S T c7> if ^> P, fr—jjXte\$) 

h Z7^— ^XCDtM^fis L-f ^/l^Ri^x/NWO 
RJ8^f^Wf:bft5<OT% ^^^/l/77^^> hv^- 
^ RM^g^ftXfi^^Wf^i 9 

l/f^/VR, l>3i^W(i»lft-*-5/!:fe. CCD^7 
^758A, 58Bt bT(i, T D I (Time Delay Int 
egration ; B*Wa®«[») ir >^*m V ^ r t ^It b 

2, 6 4. 9 6f^) C0f8*«Fra«r-^^Tii5iBffi/«C««^ 
bThSJ-^So ^/c. IcOTDIiryf^i/xi:, 

\zx d / >f x^«^bTSNit^ifi)_h-rsiv^5^ y 3/ 

[0 0 8 5] ^Oftfe^^tO^^fi, HU^ bfc^ 1 (D 

[0 0 8 6] &±<D£ilZ^xmf&£tltt$tS2<DnM 
W^MiliMl 1 0(a5i, *i:aSLfci 

tt5-i:^<, ^^^y^R^0 ^ ^^^^w^ozfiBX^i^s^ 

Wi3 0frtb<Dmm{Ef§r\Z.m<5\**X s Ix^^/VR^^x/n 
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(14) 



^fM2 0 0 0-3 1 0 1 
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^/VR^/^-yfit C^^wt® t asfi**^ P L 

bfcX£Z> 0 10 
[0 0 8 7] «fg 3 <DHJ£7»ffi» *%W<nm 3 CO 

nj6^ii*igi9'-ia 1 1 (-s^^r^-r^o ^rr% 

[0 0 8 8] r©«3<OHife^ffi(C«S3feStS«*SB 

[0089] moicmzti&M^mmytmmi 2 oizm 

TLbfotzT^^ * > hii3 OJi, S^lOirl/^ 

[0 0 9 0] ^mmytmmi 2 otc^-m, 

»#3Sfii 2 0(c*5ftsu^^/WR«j(^a»*^*PL 30 

«i ARtmmmmmmm mktmmmm) ibr (i 

BRUIBR2) , St^mb(C*|-|Ei-5!?ai^wffla 
<E>S:#*^*P L<ZM>— ^P L" F*J(Cff£tft£ 

tisiifi* 1 Awi:«tafflfls^s« mmmwmm 

I BW (I BW1 t I BW2) *S^*iX"CV^5 0 C60g] 

9, 2oWiBgJjIBRl, IBR2^Tfir©aO 
*P>nfcHft^Sr^TL, ^e>2o^ffiK««IBR 

1, ibr2i±, fr'<9—i/mm&<Dtz 

[0 0 9 1 ] EI 9 i^M 0 , mifE-fe 5/ h 6 4 ft, 

U>X38, 5 7-40, U>X4 2, Mitefi: so 



^co$d<, ^mmwmx^, &ttimmwmt$ifc2^m>tf 

[0092] rrx% Bl9(^Six5T7-Y^ vhil 

3 o<Di&mmm\^\i*xitomzMmirz>k, i^^r 
-b<oaMtWM«* i b r 1 , 1 b r 2 ffimmyt 1 l -ess 
mmwitte 1 Lfi»j»*^p l^lt 

!>^^w_b<oBa^ti« 1 bwi, 1 BW2i;tH€tLft 

*t*ti5o tit, zcDmwyti ^a^rc-y^wcom^^ 

y 3 2lCj;oTS#t£*XT, U>X38, ;7~4 
0, I/yX4 2^gT, CCD^7^7 5 8{CAltt5o 
C0>i§<g\ CCD*^7580)*ft*Iffi Jl* 

tit u^^/^R<7>awa5&t^a»3t^p i^it 

>>^77-f^y hv-^ (<7x/w-^) WM^Ii 
"C#5 0 -tLir, I^B#(cu^^^r±<o[pIK^^ — ><t 

W^77^^^-^ (U^-^/U-^— ^) RMt 

[0 0 9 3] Wtff, l/f^;W-nMl, RM2£ 
7XA-7-7WMK WM2t:^W5l^, U^-^yU 
W<Ojffil3HfiI* I BR 1 , IBR 2(^i:yf^;U77^> 
Vhv-^RMK RM2^$>19, R^RMU R 
M 2 $ titz \s=f- 9 /us* ? — >m t ? 

ffl)jK>raW««I BW1, I BW2^C f )x/N^^WM 

pj^^r^^iA^, :»ccd^/^75 s^mmt^-^m 

tlfclltt^— ^(cS<3V^T0f^Ofa[*(C J: <9 T 7 4 * > 

^WMl ^OXYcSrtX-cOtB^ffiB-ftt, ^t> + U^^/l- 
— ^ RM2 t 7X^-7-7WM 2 ^^>X YffiP^TCOtB 

— ©jftas*^^ffiijaii6a2 o^ii^q^n, ^»j»sb 

5tc, 7r-^Ml9, 9x/NiiSj|2 K 
^W^^^7-^Ii^S:^Lt!)xAf-^ 
/H8, u^^/u^-r — v?R S TCQ^^Pj^— *Xfii^ 
*WXYffifi£iHK-r5d<!:fd±oT, >iAWi:Uf 
^^RWtB*MSfiSrjl2fe*J»"rs o r(D#^t>, ±IE<0 
77^^>-hx7" (tB»ffiBi*tb) O^ttl^t/tS^fi 
B-^^-^coifj^ii, uf^/uR h ^^^^W60f^^#Sj^ 

R s ^Ji^wii«PKi-t-Sfc«), CCD^^75 8^Lt 
(t TD I (Time Delay Integration ; 
ir^i^X2^5t:CCDir^ih^ffl^-5r tfcW^ LV\ 



(15) 
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[0 0 9 4] £P>(C, jfcmMJ&l&X^ B9(C^£;h,5 

t Z^fyJ is K6 5^i£ft£>n-C^6o ~ tf> 

K6 5fi, El l 0(d^$n-5J;5(-, w 

6— *fC0#i!jft:£ tt^^M6 6 A, 66B^ r 
ne><Z>X«Fa5tt6 6 A, 6 6BCJ:otUf^/l/R{C^ 
ft \,X^tl?tL&W£t%tz& 3 o^ff 6 o<Z>«3fc«B*t£ 

6A, 6 6 Bfi, 19 XY®rt-CY* 10 

rrT\ Hff|E6ooaiS3t«««i5W6 8fL ^m^ofg 
»*«^J;l9^:fipa5*t6 6 A. 6 6 B LT Y^ffaiC 

teM&m~*ii&£tix&L rro^»««^±#j»as«2 

^^m*xmm£itz>tz#>xjbz> 0 mm^tm^m^e 20 

(c:ia«L-Cfc&<, ^^^(cfi^I»j^^<r yK^M 
[0 0 9 5] ^WflfeWSfP^tOWdt^fi, fifi* Lfcfg 1 <Z> 

[0096] m^. ^ms<Dmmmm(o^mmitmm 

[0 0 9 7]^f, ii!L»<lt, \s^p 

[0 0 9 8] z<D&mx\ iaLfc^7^-ryK- 

^^ir^SOjfeaESB^fir^tt, ^ t — ^ h L"f ir 

— >-^fe^co|^{cfi, u^/i^^-f v K6 5 (i, gf^ 
Of$«ffiB, ^jKLfliEl 1 OcofiMic^co^^^jhLT^o 40 
9, l-f ^;^r- S T^^lif-^ 1 8 t 

- hy^is±{z^£tiZ> 0 

[0099] *<n&^ mz.nmz.wLm'tz&o^ 

/>R © I/f ^ 7 >f ^ > h , ^2® (ir 

t> k • ^ t ^M^MI^^tT^ns ^\ :w| so 
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v^h^L) i>x^W±(D77^ ^ V h v-^WM 

2 O-ettHSaSLfc^ — 9s* s 7<ils K6 5^l/f^/^f 
Wl, I BW2 (CflP,j*$tLS*^*:*ifl 5 . ^^W_h<7) 

[0100] 11 1 (A) — (C) tdfi. — LTi? 
*^K^ fir (®2jfg) ^cd^^cdt^ ^ > 

— ^ (^^^-^-^) ^iii^T^ntv^o m 

1 1 (A) <DT=74 * Is ^fi, ^>!)ny^ 

W _hl^ Sgl«B M^(fS i0^8 0(^o 

XMfSLZti* ^(D±izuisy, hJfs 2&MfSt£frX^ 
£<> ^fc, (Ell (B) (077-f ^ is h-r—flL is}) 
^>!>^W' _hfc, WifiSiORSOCio-CM 

^tC^r^Jit^U^X hJf8 2«j**tlTV^ 0 11 1 
(C) <DT?-(s< is Y^r—v*\^ *iftjLk*x5 J: 
o/c^cOT% $/!l3yi)xAW' ±fd, #J;tte~S i OJ^ 
8 0 [c J; otM £ ti, S e>(c^:(0_htcr^^ JB8 4^s 
*>^y*£*i> ^cOT/i^ JB 8 4 ?r^^^^^F±aft:^^^ : ^0 

2SrML^t)Mfe5 0 rcoHi l (c) ^)J:3i:c. 
MPI:J;o-C¥aftLfc9xAj:|;i/^ 

[0101] 111 (A) - (c) ii77^fyy h^r — 

[0 10 2] ir^7> irwKft^lRfas, ili^ 
?)W?)W«J: 3 tc s i^^M8 2^LT77^^> 
h-^-^WM (8 0) Sr«ttJi-sr i:tc/j:5o ^7tS^ 

% r ~? * is h ^-^^mmm^-th r t ^ pr«r-& 
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[0 10 3] m^-^(C^tLT^6^^U 
<x =» v h^S5l/\ fo§^3t* GIiE 

<, SSWicSlfc^^n-fex (xyfy^, CVD^ 
if) CioT^x/^-^WM^lb^ix^rt^l/i/ 

[0 10 4] »6^^#lLt, *Hlfi?KffiO*^S} 20 
•ft8112 0tlt H&izELfc-e — > K6 5£* 

*f-9>v^—# rm i — RM6 ic-eix^ftt^rRii-SffiiS 
#Sifi#«SSMt6 8 u^^/u-v— 

T\ 3£St*3fe£rHM&U rwRlcv-^^^v K6 5 

[0105] ^(O^co^^^fi. hU» Lfc» 1 ^ 30 

mmmm t i^«tc # o -c <^ 5 „ 

[0 10 6] £LhcoJ; 5JCLT«ric$tLfc*»3ro|gJ6 
^ffi<o*3lESIS3t3SS 1 2 0tcJ:^t. ^ct-t&l^ L/ct£ 

»&H^K«S(ctftffli-5z.i:^T*#-5o lot, ±M 

ST^SSf-y/H 8 &j3r3£0>#|p) (X, Y^fa) fC 

y^r^x/xw^v'a y hffl«i-|iE(c»jS*tLfclHlK^ 

■&mj£$:fa±£i±Z>^ b&X-£Z> 0 Sit, ^StBSfc + t- 
l/^^/UR^r^L-r ^^^^W±co^3i^N Ft-^wm^ 
^tU-fSi-^^^^b-f , -)x/N-7-v/WM±(7)Uy.x 
h£^7fc£-tt-f J-^— ^J*tti <5gdT\ -^x/n-7- 

^ (r^^h-^-^) &&>b£tizzki>te\t\ 50 
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[0107] ^fc, *nas?gji6(-*3t^rfc, 3oo«i« 

I«IAR, IBR1, I BR 2(cB8tt$tL5K*:*W 
ttUfflffiKa«IBRl, IBR2<7)X^r 

[0 10 8] /^ib\ tewu>f-yo*3te<z>8R(cfflv^t>tb5 
I/^-^yl^RcOT^-f 7« > h^— ^ RM 1 ' -RM6' , 
r)x/NW(DT ^ > h v-^WM 1 ' ~WM6' <D{\l 
B2 S * 01 2(ot^5J; 51-, 01 0 
*&KJ*, m 1 2^£tL3 X ±Mil2 0t' 

«*S«*<oBB*&(c^feS:oT, aa*««SfP*f 6 8£Y 

^Cy-yh^t, W/^^RMl' -RM6' 
1^— *[Rll5]— Igt^-^ ^7>f>K6 5 £ Y^falc^ 
^fT^feir#^t«*fC»j£^pr|g-efe5 0 ill 2(c 

jsi^Tf*. 0 1 o<d^^(7) u^^/ur v-r ^ > ^ 

RM 1 -RM6«it^^ixTl^ 0 
[0 10 9] «i4(7)iifl)> Scic *&W<D$5 4<0 

[0 1 1 0] mi 3(C(*. »4(0||jK^ffi(C«53feaES! 

^^»»i{fc:-e#sw"CB*fflfigws« 1 aro^i 
&*famf&u<D»&m<o&ftm%i*:&mmmmm& 1 b 

RU I BR2^LtWtSt<7)t'fe5o 
[0111] 11 3<7>±«J(±»»5t^P LOU^^yU 
RWW^-v f t-^/VPL' t*flaWS*K&^L. T 

[0 112] L^f^/l'RiWflilWSftlBRl, IB 
R2, ^^WfeljT'fiBSI^^ I BW1 , I BW2« 
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7ALAK ALA2i5fc^ #T7>f V f*-e — ^» 
lH^y Tlztex**is^Mfcmmfflm&f?*.Z>t!:i-f<D 

[0 1 13] $ii (77-^ hu-^-V) <^*SSl*(c: 
BLTIt ^^/VR±OlJj|«IAR, IBR1. 

y-Fy^^MWMAl, WMA2«CU^^R0> 
.TOWIBRI, I BR 2 iCjfflatStl, T ^ V b 
■7-^OTxyTALAl, ALA29P5>^aifiLfc3t 

* p l ic j; o r x^w±(7>r 7 >r ^ > 

^:<7)^cogt3i^-^:(Dfc^(DX, Y(DTy^ ^ > Mc/B^ 

[0114] t^/yKK -YZX&vimytcDm^te, frji£ 
co$D< > 1/^ M^L-C77^^ > b^ — ^WM£r 
l^ffif £ fc&5 (mi 1#RQ o Cltf>£#, Hiii£co 
*D<, ,«iS«IBWl, IBW2^77^f/y^- 

[0 115] r<z>fca?>, *S4WiMll:fc^t^ 

HIl 4\z^£tiZ>J: ^^^/URooz^^]±^tc^ 

^^K6 5fl, ^^^/t-R^X^-f^WtiJiciag^tL^ti 

A, 66B^ r;ftb<0^mW6 6 A, 6 6 B iC J; o 
T U ^ ? ,v R d2tft L X t n-etL««P $ ftfcScftiSBtt 1 

»£\ ®ia*««W«- 6 8 l*3fct¥«5tt 6 6 A . 6 6BC 
*tLTH^T*fiV\ 3:fipBPW6 6A, 6 6Bfi, ^El^ 

[0 1 1 6] IE] 1 5(c(i. **4<D^j6fi^ffico^SS« 
yt$£mZ-WcM*£ 1 ?=x-^W±<DT 7 4 * > b^ — ?<D1&f& 
3?&<z>—Mffi7F:&tiX\'*Z> 0 il^cOL S I ^air^fc^o 



Pf«« (fa^MS*) Sf*9(CX, Y-ttt^tl7«SS 
^77^f ^ >- b^ — 2 ^fSPu't'&i&lWfc 5 1! 
1 5fC^£tL6 X 9(^11X77^ * V — ^WM 
l-WM7^Mt5 a 77-f^VK-^WMl-W 
M7^f^Wf^X^rSl(7)i{igD(i:/J^V^^:V^^. Hfflftj 

(c*i^m^wS:«JBrL-ClS*OL S I ^y^KSHBH-S 
K(-fflv^^-»*^y— (H) (7>#<d« (BSSv-ay 

h S $BKffl<DX h y — h =7 4 >^WMA<Z)BiCfaf£— ffe) 

10 #1 0 0 mSSffeSio^^gimrtftfjSBtt/j: 

[0 117] ±IB$2-*4^J6^ffiT*ti, £S 

[0118] /jjjb\ _bia#ns^«|-ett, s^Tt^^p 
l <D&»&mfte>m»<nmmmi&&Kytm£ & <o mm 

(om^, mmm%z& i otc Lx^<omm^tv6^<om^ 
u 7- ? /u r <d _b77 f- ±.mmmmm t mm t- a ^ ^ y 

7^3 2^|fAtt, (through-the-re 
tide) ^-f ^coi?>f-^ti^-r^ J: 5{-i"ixtfftv\, 
[0 119] {(f/^xlt^)) ±^>Lfc^S 

[0 12 0] 116 EC}^ ( I C^L S I m<D 
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[0 12 1] RC, ^fy^2 0 4 (r>rc/N^l^^-r 
-f) (C^o^T, ^77/201-^7-7^2 0 3X^1 10 

7 -f J; or i?^_htc^|S(D|llK^^^ 

#:^T% ^77^2 0 5 (r^^fli^fy 
^) M*5^-t\ xr^2 0 4X*f&m£ivfc$^^$:m 

X*£ (7^^»A) *oxSd5£«tciiS:c-c«-*ixS„ 
[0 12 2]Mf:, Xf7/2 0 6 Ok^T?-?) 
JCjoV^T, ^7y/2 0 S-CfPSt^tbfcx^^Ollifp 
*^7* K !UM47* h^MStSrff 5o r 5 LfcX 20 

[0 12 3] IEI17iCf^ ^{^^W XO^tC^fj 

60 HI 1 7 K*5^-t\ ^7^2 11 (SMb*^^) 
lc&^TI±^^(^ffi£^t;£i*:3o ^7-7/2 1 2 

filct6 0 ^7^213 <MMMi$L*7-iy7) ic&^T 

14 (C^^T^^MC^ 
^£rtt"*oi£fro W-hcO^f 1 1 ~~XT<y7 2 1 4 30 

[0 12 4] ^^:/n1r^(D#££|^(c£^T, ±id!(7> 

y/2 1 9 (l^^h»^7y/1 (C*3V>-C, x 7 f 
[0 12 5] wn^tOgf^LllxetSfeSXSi^fifc^ 

[01 26] a^xis^ irti^mmtemoT*'^ ^mmx so 



fe*rfflV\iXl;f. ^t£X^ 1 6) f£*5^T± 

ffitf>*lES!B3fe3£B 1 0 0. 1 1 0, 1 2 0M^I 

=7^ * z/ hSjffl&ffirtcfi 1 ? n tas-e#5<z>-o. 2 5 6m 

(;*#) tfy K 1G t'y hD-RAM^7^ 

»*«[aSr#L, */hi»<B^0. 25 M m, 0. 17^ 

Xb*Z*mR&ftMirZi><D£Wft£tiZ> 0 
[0 12 7] /jr*3, _bE||J6^ffiT-f±, *«i^^ry 

^mmytmmzh*mm&mm-tz>zt&x^z> 0 £ 

»is-r 5 fc * <o mftmw 1> w f*j£ < as -c ^ s 0 
[0128] ^fc, jiS5#sii6^ffi-cfi. mytmmwyt 

Htgl (4 3 6 nm) , ii (3 6 5 nm) , Kr 
F^^v^W— Hf3fc (2 4 8 nm) . ArF^Wl/ 
— If* (1 9 3 nm) . F2 »f3t ( 1 5 7 n m) . 

^^u-if, yag ifoiSasiiK**fflv^»'&(c 

4rfjJ?7^ h (La Be) , ^^^/l- (Ta) SrJBt^fc 
[0 12 9] ±IS#^W^^fi. S»*^i: 

[0 13 0] ^fc, S»3t^^ffi*t(i. ft3tefflfla^3t 

[0 13 1] is.it, $^s^XT~i?^i'^?/i'X'r'-'i? 
IZV^T*:-? (mmVfWFmS, 6 2 3, 8 5 3fXfi 
^d^f^5, 5 2 8, 1 1 8§©^«#I) ^rffl^S 
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[0 13 2] ^-v^ 134 K^»o-C»»i- 

[0 13 3] V^^x'r-itay&mzkVmtki-Z&t) 
ft M?8-1 6 6 4 7 5^S (*S«Fff»5 f 5 
2 8, 118^) MiEttSaxT^S X :7U— -kffi 

[0 13 4] U^/l^X — v^^fblCj: ^^^S 10 
^fl, «rH5p 8-330224 ^« <*S«FffF Eti« ^ 
!l7^ty^-4 1 6 5 5 8f) £ tlTl ^£ <fc 9 

xh^\ 

[0135] mk<Du>xfrhmfczti%mm%^, 

[0136] 

[0 1 3 7] #38WK«5flmilS*^.fcft 

■It 5^t^tf#S^V^5 & £0 30 

[0 13 9] *^W«c«S3fe3EM«3tKfiicJ:ix 

[oi4o] -ktz* MP^i^^fv^^M^ta 
5r £asT*#5£^5*»Sa s &£«, 40 

m *m m -t z> ft <o m xh z> 0 
-rmxfrZo 

[14] 01 <Dizw:mmmm&M£Mmmttimmt it so 
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mf&Ltz~mi&M$:^i-mxjbz> 0 

[i5] III4 0ffifi«ffiJgfiSr-«f|5aE^LfcffiB»ffl36 

[i6] ia4offiB«fflig«^-«fij^Lfcffl««mie 
m<D^<ni&<Dmj&m%:^-rmxibz> 0 

[i7] »2(OliS£^|fic03fefia!B3t3Sfi»«li&*J«Sr 
^i-0-c£>£ o 
[0 8] B 7 o8lofiK*f *w>f ^ - -^^rt 

[0 9] »3omt^ffi(7?3feaES«3t3Sfiw«li&«fifc«r 

[010] 0 9CD^(7)&^^<7)^-^f— ^A- 

[011] 9^±^jg^snfcT7>r^>h^-^ 

(£^✓^—40 ffls#©»rffi0-efe5 ( (A) - 
(C) ) 0 

[012] T=?4* s b^-?co{±LMfr^£tifzM& 
0T?&5 O 

[0 13] 1 4 Wliff^M^^^ ^ "Ot- 

[014] m4<Dmmmm(D^—^y^4 > v^mm-r 
&fz$><Dmxfo& 0 

[015] m4mmmm<D^mmytmm^mmte<?^ 
[016] *mwic&&ts<4 xmmxm<DmmBM$: 

[0 1 7] 0 1 6<DXy L *y7>2 0 4 JC*5it S«taS:^"t* 

[018] v£XM&^mmmx&z> 0 

1 8—YX7—i? (mW)*£Wi<V—W , 1 9— ^ — i? 

rnmiik mmmm^-m , 2o-±si»8a (mmm 

«) . 3 o-ftfitttHSfiB, «jRffiBttaSSfi, 
^vhKB, 3 6-|f^IiI (SIF3SB) , 42- 

lS^#J^y^A (^fi]^§ft^) N 4 6 A, 4 6B-tf 
-AffififiiaWi (5te«^tJliim > 4 8-S*t'»i,^ 

3tfi) , 5 (»#J3t^*^) , 5 

8-CCD^7^7 (IRfifeili^-) s 58A-CCD*^7 

(si^a**^) , 58b-ccd^^7 (m2(om 

B) , 6 6 A. 6 6B-JfifW (»»«:) . 6 8-S 

i»*:«fia5# («*»«■) , 1 0 o-^mmytmm, 

(SSIIJKBW— , W-*^ («fi;«tR) , PL- 
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